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Introduction

• Idiopathic pulmonary fibrosis – clinical course 
is variable and long term survival is poor

• Therapy – elusive & controversial  

• Disease continues to progress with lung 
transplantation as the only measure to 
prolong survival





Pathogenesis

• Although a disease of unknown etiology, the 
current hypothesis regarding its development 
conceptualizes ongoing multiple, small, focal, 
and isolated episodes of epithelial injury 
followed by a pathologic fibrotic-repair 
mechanism

IPF new insight on to pathogenesis and treatment.
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Pharmacological treatment of IPF from past to 
future . Eu Resp Rev.2013;22:281-291



PIRFENIDONE

• Orally administered pyridine

• Antiinflammatory, antifibrotic, antioxidant properties

• TGF-β antagonism

• Also acts as antifibrotic by:

– directly altering the expression, synthesis, and  
accumulation of collagen

– Inhibiting recruitment, proliferation and expression of 
extracellular matrix-producing cells

– Inhibits fibroblast/myofibroblast function



• Difference in change in lowest oxygen saturation by SpO2 during a 
6MWT after 6 months was not significant (p 0.0722)

• In subset of patients who maintained a SpO2 greater than 80% 
during a 6MWT, the lowest SpO2 improved during a 6MWT in 
pirfenidone group at 6 and 9months (p0.0069 and 0.0305).

• Positive treatment effect was demonstrated in secondary 
endpoints:
(1) change in VC measurements at 9 months (p  0.0366)
(2) episodes of acute exacerbation of IPF occurring exclusively in 
the placebo group during the 9 months (p  0.0031)

• Significant adverse events were associated with pirfenidone; 
however, adherence to treatment regimen was similar between 
pirfenidone and placebo groups.

107 patients: Placebo vs Pirfenidone 1800 mg/d Only mild-moderate: Resting pO2 > 70 mmHg



Primary end point 
change in FVC from baseline to 52 
weeks

Seconary end point 
Progression free survival and 
change in lowest spo2 during 
6MWT



Inclusion/Exclusion

• Inclusion: Adults with IPF with following
1) oxygen desaturation of >5% difference between

resting SpO2 and the lowest SpO2 during a 6MWT
2) the lowest SpO2 during the 6MET of >85% on room air.

• Exclusion criteria: 
1) decrease in symptoms during preceding 6 months
2) use of immunosuppressants and/or oral steroids >10 mg/day 
during preceding 3 months
3) clinical features of IIP other than IPF
4) evidence of known coexisting pulmonary hypertension, asthma, 
tuberculosis, bronchiectasis, aspergillosis or severe respiratory 
infection.



1800 mg/d 1200 mg/d







FVC on Follow up

High dose

……..   Low dose  

------ Placebo

52 wks





• No significant difference found in:

– TLC

– DLCO

– Lowest SpO2 on 6 MWT

– Serum markers





CAPACITY TRIALS 
(Clinical studies assessing Pirfenidone in IPF : 

Research of efficacy and safety outcomes) 

Lancet 2011;377:1760-1769



Inclusion criteria – CAPACITY TRIAL 

• Age 40-80yrs with IPF diagnosis

• Predicted FVC atleast 50% 

• Predicted Dlco atlest 35%

• Either predicted FVC or Dlco < 90% with 
6MWD of atleast 150m

Mild to 
moderate lung 

function 







FVC on Follow-up



6MWT on follow-up



Mortality







Materials and method 

• Study design : retrospective cohort study

• Sample size : 76

• Study period: Dec 1, 2008 to Mar 31,2011

• Study Place : Yokohama , Japan

• Pirfenidone dose was escalated over 28 days 
to 1800mg.

• All patients – safety and efficacy analysis



Baseline characteristics 
Subject 76

Male 60

Female 16

Age (yrs) 70.5±8.3

Smoking History

Never smoker 16

Ex and current smoker 60

Brinkman index 849±637

Surgical lung biopsy 

Yes 36

No 40

IPF ATS/ERS statement 

IPF 66

Probable IPF 2

Possible IPF 8



Baseline characteristics

Prior Treatment Received 

No 59

Yes 17

Steroids only 7

Steroids + immunosupressant 10

Immunosupressant only 0

Average dose of prednisolone(mg/day) 7.8± .5

Combined treatment received with pirfenidone

No 44

Yes 32

Steroids only 19

Steroids+ immunosupressant 13

Immunosupressant only 0

Average dose of Prednisolone (mg/day) 9.6±3.4



Baseline characteristics 

Disease severity

Japanese classification 76

Stage I 20

Stage II 11

Stage III 15

Stage IV 27

Unmeasurable 3

Disease severity

USA criteria 76

Mild 11

Moderate 38

Severe 11

Unmeasurable 17



Baseline characteristics 

Blood tests

KL-6 (U/ml) (152-400 U/mL) 1428±1129

SP-D(ng/ml) (0-109.9 ng/mL) 323± 280

PaO2 (Torr) 76±11.9

Pulmonary function 

VC(L) 2.05±0.61

VC % Predicted 66.5±15.8

FVC(L) 2.04±0.61

FVC% pred 65.3±16.1

FEV1(L) 1.67±0.48

Dlco % Pred 55.9±17.8

6MWT 

Distance (m) 313±105

Lowest Spo2 86±5.5%



Results 

Safety :

• Discontinued – 34.2%

• Discontinued due to adverse effects – 18.4%

• Anorexia  - 42% which improved after dose 
reduction in 84%

• Mean time of anorexia – 90 days

• No correlelation between anorexia and  severity 
of IPF / steroid or immunosupression intake 



Adverse Events 



FVC 

Change in FVC value from baseline (6 month before the 
initiation of therapy ) was -188ml at the initiation  of 
pirfenidone therapy and -207 ml after 6 months of therapy 

P<0.001

N=36





DLco

Change in %DLco from baseline (6 month before 
initiation of pirfenidone therapy) was -8.5% ±3%at 
initiation of therapy and -7.9%±3.4  after 6 months of 
Pirfenidone therapy.

P<0.05



KL-6 & SP-D

N=43 N=41



Acute exacerbations 4(76) – 5.3% , 2  patient died 
due to acute exacerbation.



Pirfenidone - Conclusion

• Pirfenidone attenuates the FVC decline

• Also improv Progression free survival and exercise 
capacity

• Anorexia common side effect – but no correlation 
with disease severity

• Others - Photosensitivity, Hepatotoxicity

• In case of side effects dose modification should 
be tried rather stopping since low dose also has a 
beneficial effect in lung function



• The effect of therapy more pronounced in the 
group with faster decline of FVC

• Serum levels interstitial pneumonia markers 
showed statistically significant decrease after 
therapy



N-Acetyl cysteine

• An oxidant–antioxidant imbalance may 
contribute to the disease process in IPF

• Acetylcysteine, a precursor of the major 
antioxidant glutathione, given at a daily dose 
of 1800 mg, has been shown to restore 
depleted pulmonary glutathione levels





Summary

• Double blinded multicentre RCT

• NAC 600 mg tds or placebo added to Azathioprine + Steroids

• 155 (80 NAC and 75 placebo) had UIP pattern and consented

• NAC slowed deterioration of VC and DLco at 12 months 
(P=0.02 and P=0.003 respectively). 

• Mortality during the study was 9 percent among patients 
taking NAC and 11 percent among those taking placebo 
(P=0.69). 

• No significant differences in type or severity of adverse events 
between patients taking acetylcysteine and those taking 
placebo, except for a significantly lower rate of myelotoxic
effects in the group taking acetylcysteine (P=0.03)





Summary

• Composite Physiologic Index (CPI) was 
calculated

• CPI uses the individual values for VC (% pred.), 
DLco (% pred.) and FEV1 (%pred.) to calculate 
the extent of fibrosis according to an 
empirically developed equation

• Effects of NAC on VC, DLco and CPI were 
significantly better if the baseline CPI was 50 
points or lower (milder disease)



Aerosolised NAC



• 30 patients with IPF randomly assigned to one of the 
following inhalation therapies: NAC (352 mg per day) or 
bromhexine hydrochloride (4 mg per day) as the control

• Efficacy assessed by analysing changes occurring from 
baseline to 12 months in pulmonary function, the 6-min 
walking test, high-resolution CT, health-related quality of life, 
and serum KL-6-values.

• Significant differences between the N-acetylcysteine and 
control groups in terms of mean changes in lowest 
SaO2 during the 6-min walking test (P < 0.05), serum KL-6 
(P < 0.05), and the ground-glass score on high-resolution CT 
(P < 0.01). No significant differences were observed in 
pulmonary function, 6-min walking distance or quality of life.



Acetyl cysteine monotherapy?

• May be beneficial in improving lung function (VC) 
and gas exchange (Dlco) in patients with mild 
disease

• Concerns: Potential cost, low quality data, 
absence of ‘’no therapy’’ arm in the IFIGENIA 
study

• More data needed  PANTHER results awaited

• ATS/ERS Recommendation (weak): should not be 
used in majority



Triple Therapy (NAC+Aza+Prednisone)



No benefit – Increased mortality!



Should IPF be treated with                            
CS monotherapy?

• No RCT conducted,no survival benefit in 
retrospective studies.

• Recommendation(strong): CS monotherapy
should not be used

• High value on treatment related morbidity



Combination CS & Immunomodulator?
(azathioprine/cyclophosphamide)

• Recent studies show no survival benefit.

• Recommendation(strong): should not be 
treated with CS/Immunomodulator

• Preventing treatment related morbidity



Anticoagulants?

• JAPANESE trial: compared oral CS+WARFARIN 
to CS alone, survival benefit demonstrated

• But Low quality study

• Potential bleeding risk

• Hence Earlier Recommendation(weak):should 
not be used in majority, but reasonable in 
minority.



• RCT of Warfarin (INR 2-3) vs placebo

• No benefit

• Increased mortality

• Prematurely stopped

• Hence Recommendation now: Strong NO



Should COLCHICINE be used?

• Inhibit fibroblast proliferation,collagen
synthesis

• Prospective clinical trials without any benefit

• Recommendation(strong): should not be used

• Low quality evidence



Should CYCLOSPORIN A be used?

• Recent studies shows no benefit

• Recommendation(strong): not to be used

• Prevention of side effects & cost



IFN-γ1b?

• Antifibrotic and immunomodulator

• Studies: no difference in mortality

• Recommendation(strong): should not be used



BOSENTAN?

• Dual endothelin receptor (A & B) antagonist

• Elevated endothelin in serum & BAL in IPF pts

• Studies : ongoing..

• Recommendation(strong):should not be used

• Potential risk,high cost



ETANERCEPT?

• Recombinant soluble human TNF,binds to TNF 
receptor & neutralises its activity.

• Studies:no significant trends

• Recommendation(strong): should not be used 

• Potential risk,cost.



Therapies without recommendations

• SILDENAFIL:No significant difference in 
endpoint

• IMATINIB(tk inhibitor against PDGF):no 
meaningful difference in secondary endpoints



Non pharmacological therapies

LONG TERM OXYGEN THERAPY(LTOT)

Studies: clear survival benefit

Recommendation(STRONG): Pts with significant 
resting Hypoxemia should be treated with LTOT



LUNG TRANSPLANTATION

• 5 year survival benefit after lung 
transplantation : 50-56%

• No data to guide precise timing

• Recommendation(strong):appropriate Pts
should undergo LUNG TRANSPLANTATION



Pulmonary rehabilitation?

• Aerobic conditioning,strength & flexibility 
training,nutritional interventions,psychosocial
support

• Studies: improvement in walk distance and 
QOL

• Recommendation(weak):majority should be 
treated with Pulmonary rehabilitation



Treatment of selected complications & 
comorbid conditions

• Acute exacerbation

• Pulmonary hypertension

• Gastroesophageal reflux disease

• Obesity

• Emphysema

• Obstructive sleep apnea

• No data to make recommendations for 
obesity,emphysema,OSA treatment in IPF 
setting



PH & IPF

• Mean PAP >25 mmHg on right heart 
catheterisation

• Recommendation(weak): PH should not be 
treated in majority of Pts

• Cost & drug related morbidity

• Moderate to severe PH(>35 mmHg),trial of 
vasomodulatory therapy indicated.

• IV EPOPROSTENOL,ORAL BOSENTAN,SILDENAFIL 
improved pulmonary hemodynamics



Asymptomatic GERD treatment?

• Abnormal GER highly prevalent in IPF (87%)*

• 50% asymptomatic

• Risk of aspiration and pneumonitis present

• Recommendation(weak): should be medically 
treated in majority as there is no significant 
harm

• Recommendation does not extend to 
fundoplication.**

*High prevalence of abnormal acid gastro-oesophageal reflux in IPF
G. Raghu ERJ 2006
**Laparoscopic fundoplication in patients with end-stage lung disease awaiting 
transplantation Philip Lenden et al 2006



PALLIATIVE CARE

• Psychological & spiritual support

• COUGH- CS & Thalidomide

• Opioids – for severe dyspnea & cough



ACUTE EXACERBATION

• Acute respiratory worsening in 5-10%.
• When cause cannot be identified.
• Data do not suggest infectious etiology.
• Unexplained worsening of DYSPNEA within 1 

month,evidence of HYPOXEMIA or impaired GAS 
EXCHANGE,new radiographic alveolar infiltrates 
with Pneumonia,PNX,PE,HF ruled out.

• No known risk factors
• ↑ after BAL,thoarcic surgery
• Histology:  acute/organising DAD



Acute exacerbation & CS?

• High dose CS commonly prescribed

• No controlled trials to judge efficacy

• Recommendation(weak):majority of Pts(Ex) 
should be treated with CS.

• Specific recommendations regarding 
DOSE,ROUTE,DURATION not made

• IV CS upto 1 gram/day reported beneficial



MV in IPF pts with respiratory failure

• Studies: high hospital mortality rate (96%)

• The only survivor in one study underwent lung 
transplantation 6 hours after intubation

• Recommendation(weak): should not receive 
MV,but reasonable choice in a minority of Pts

• High mortality rate to be explained to 
Pts,caregivers ahead of time

• NIPV appropriate in some Pts

• Can be used as a BRIDGE to lung transplantation 



MONITORING CLINICAL COURSE

• Progressive disease

• Worsening symptoms

• Worsening oxygenation

• Complications & comorbidities



Monitoring for progressive disease

Any of the following changes consistent with 
progressive disease:
Progressive dyspnea (objectively assessed)
Progressive, sustained decrease from baseline in 

absolute FVC
Progressive, sustained decrease from baseline in 

absolute DLCO (corrected for hemoglobin)
Progression of fibrosis from baseline on HRCT
Acute exacerbation
Death from respiratory failure



Monitoring for worsening symptoms

• Eg: Dyspnea worsening has important 
management implications

• Dyspnea scoring (california university SOB 
questionaire)

• Assessment of oxygenation

• Detection of 2⁰ complications (DVT,PE)



Monitoring for worsening oxygenation

• Pulse oximetry @ rest & exertion

• Desaturation below 88% during 6MWT require 
supplemental oxygen

• Should be performed at baseline and 3-6 month 
intervals.

• Absolute FVC change of 10%

• Absolute DLCO change of 15% surrogate marker of 
mortality & disease progression

• Others:TLC,P(A-a)02



Monitoring complications & 
comorbidities

• PH,PE,LUNG CA,CAD

• PH – consider lung transplantation

• Echocardiography inaccurate in estimating 
pulmonary hemodynamics in fibrotic lung 
disease

• Right heart catheterisation preferred

• BNP correlate with mod to severe PH



TREATMENT ASSESMENT PLAN



CONCLUSION

• A specific form of chronic, progressive 
fibrosing interstitial pneumonia of unknown
cause, occurring primarily in older adults, 
limited to the lungs, and associated with the 
histopathologic and/or radiologic pattern of 
UIP.



• The accuracy of the diagnosis of IPF increases 
with multidisciplinary discussion between 
pulmonologists, radiologists, and pathologists 
experienced in the diagnosis of ILD.

• IPF is a fatal lung disease; the natural history is 
variable and unpredictable:

a. Most patients with IPF demonstrate a gradual 
worsening of lung function over years; a minority 
of patients remains stable or declines rapidly.
b. Some patients may experience episodes of acute 
respiratory worsening despite previous stability.



• sub-clinical or overt comorbid conditions 
pulmonary hypertension,gastroesophageal
reflux, obstructive sleep apnea, obesity, and 
emphysema. 

• The impact of these conditions on the 
outcome of patients with IPF is unclear



• The recommendation against the use of the following 
agents for the treatment of IPF is strong:

• CS MONOTHERAPY
• COLCHICINE
• CYCLOSPORIN A
• Combined ACETYL CYSTEINE,AZATHIOPRINE,PREDNISONE
• COMBINED CS & IMMUNOMODULATOR
• IFN γ 1b
• BOSENTAN
• ETANERCEPT
• WARFARIN



• Following therapies may be a reasonable 
choice in a minority:

• PIRFENIDONE

• ACETYLCYSTEINE MONOTHERAPY

• ANTICOAGULANTS



• Long-term oxygen therapy recommended in 
patients with IPF 

• The recommendation for lung transplantation 
in appropriate patients with IPF is strong.

• Mechanical ventilation should not be used in 
the majority of patients with IPF.

• Pulmonary rehabilitation should be used in the 
majority of patients with IPF.



• Corticosteroids should be used in the majority 
of patients with acute exacerbation of IPF.

• Pulmonary hypertension should not be 
treated in the majority of patients with IPF.

• Asymptomatic gastroesophageal reflux should 
be treated in the majority of patients with IPF.


